Lidocaine potentiates atrial natriuretic peptide-induced relaxation of bovine tracheal smooth muscle.
The effect of lidocaine on the changes in tension and guanosine 3',5'-cyclic monophosphate (cGMP) content induced by atrial natriuretic peptide (ANP) and nitric oxide (NO) was examined in bovine tracheal smooth muscle preparations contracted with methacholine (0.3 microM). Lidocaine (10 microM) did not affect the methacholine-induced tensions, whereas 100 microM lidocaine significantly (P<0.01) attenuated methacholine-induced ones. Treatment of the tracheal preparations with lidocaine (10 and 100 microM) significantly (P<0.05) augmented the relaxant responses to ANP, whereas the same procedure did not alter the responses to sodium nitroprusside, (+/-)-(E)-ethyl-2-[(E)-hydroxyimino]-5-nitro-3-hexeneamide (NOR 3) or 8-bromo-cGMP. Lidocaine (100 microM) enhanced cGMP accumulation induced by ANP (0.1 microM) but not by sodium nitroprusside (0.3 microM). In contrast, mexiletine (100 microM), another class Ib antiarrhythmic, did not affect ANP- and sodium nitroprusside-induced relaxations. These results suggest that lidocaine augments ANP-induced relaxation and cGMP accumulation, probably by modulating activation mechanism of particulate guanylyl cyclase.